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The Kenyah language is an example of one of those languages as it is not part of the main 
languages in the world. Due to marriage pattern and economy, the linguistic situation within 
the present of Kenyah community has changed. There are numerous mobile game-based 
language learning applications created for major languages in the world and there have been 
few language learning applications developed for minor languages. Kenyah language is an 
example of least-spoken by the Kenyah youths especially in urban areas and less attention as 
it is not as practical as other main languages in Sarawak. This study explores the potential use 
of mobile games in encouraging youths to learn Kenyah language (Lepo’ Jengan). A game-
based mobile prototype in Kenyah language (Lepo’ Jengan) was designed and developed by 
adapting ADDIE MODEL. 15 Kenyah youths were chosen to test the prototype. The Esiu 
Kenyah prototype was tested with the chosen participants as an experimental group. Research 
findings showed that, this prototype is potentially promising in future research. The 















Bahasa Kenyah merupakan salah satu contoh bahasa yang bukan sebahagian daripada bahasa 
utama di dunia. Oleh kerana corak perkahwinan dan ekonomi, keadaan linguistik dalam 
masyarakat Kenyah sekarang telah berubah. Terdapat pelbagai aplikasi pembelajaran bahasa 
berasaskan pembelajaran bahasa  melalui game-based yang dibentuk khas untuk bahasa-
bahasa utama di dunia dan hanya terdapat beberapa aplikasi pembelajaran bahasa yang dibina 
untuk bahasa-bahasa sukuan. Bahasa Kenyah merupakan salah satu contoh bahasa yang 
paling kurang digunakan oleh generasi muda berbangsa Kenyah terutamanya yang tinggal di 
kawasan bandar dan kurang mendapat perhatian kerana bahasa Kenyah tidak praktikal seperti 
bahasa utama lain yang ada di Sarawak. Kajian ini meneroka potensi pembelajaran bahasa 
melalui game-based dalam menggalakkan belia untuk mempelajari bahasa Kenyah (Lepo 
'Jengan). Prototaip mudah alih berasaskan game-based dalam bahasa Kenyah (Lepo 'Jengan) 
telah direka dan dibentuk berasaskan ADDIE MODEL. 15 belia berbangsa Kenyah telah 
dipilih untuk menguji prototaip. Prototaip Esiu Kenyah diuji dengan peserta yang dipilih 
sebagai kumpulan eksperimen. Penemuan penyelidikan menunjukkan bahawa, prototaip ini 
berpotensi dalam penyelidikan masa depan. Perlaksanaan prototaip Esiu Kenyah telah 
















First of all, I would like to thank my Heavenly Father for His grace and for giving me 
blessings and strength to complete this research.  
In my journey towards this bachelor degree, I would like to acknowledge my 
supervisor Mr Jayapragas Gnaniah for his precious support, invaluable guidance and 
encouragement. Without his expertise and encouragement, this final year project would not 
have been possible. His support, encouragement and credible ideas have been great 
contributors in the completion of the final year project. I would also like to thank the Dean 
and the Deputy Deans and Dr Collin Jerome former Deputy Dean of Faculty of Language, 
and Communication Studies, the Coordinator of Final Year Project Dr Ting Su Hie, lecturers, 
my fellow classmates and my team Borneo Linguist Lab who have helped me throughout this 
journey. May God bless them and continue blessing them with love, health and happiness.  
I would also like to express my gratitude to all the participants who were willing to 
spare some of their time to participate in this project. Especially to Gerakan Belia Kenyah 
Sarawak and Persatuan Kenyah Sarawak, who have been so helpful and cooperative in giving 
their support at all times to help me to achieve my goal.  
My acknowledgment would be incomplete without thanking my family especially my 
mother Molly Dau Upeh, my brother Luke Ressa Balang and my sisters Winifred Narasah 
Balang, Flora Bungan Balang and Ann Report. Thank you for your love and support 
throughout my endeavour.  
I would like to dedicate this work to my late father Mr Justine Balang Pako who has 
been my endless source of inspiration. Without your support, I would not have been where I 
am today and what I am today. This one is for you Dad.  
vii 
 
TABLE OF CONTENTS 
 
DECLARATION OF ORIGINAL WORK ............................................................................................. ii 
ABSTRACT ........................................................................................................................................... iv 
ABSTRAK .............................................................................................................................................. v 
ACKNOWLEDGEMENT ..................................................................................................................... vi 
List of Tables ......................................................................................................................................... ix 
List of Figures ......................................................................................................................................... x 
CHAPTER ONE ..................................................................................................................................... 1 
INTRODUCTION .................................................................................................................................. 1 
1.0 Introduction ................................................................................................................................. 1 
1.1 Background of study ................................................................................................................... 1 
1.2 Mobile game-based language learning ....................................................................................... 2 
1.3 Research Problem ....................................................................................................................... 4 
1.4 Research Question and Purpose of Study ................................................................................... 5 
1.5 Objectives of study ..................................................................................................................... 5 
1.6 Conceptual and operational definition of terms .......................................................................... 6 
1.7 Significance of the study ............................................................................................................. 7 
1.8 Scope of the study ....................................................................................................................... 8 
Summary ................................................................................................................................................. 8 
CHAPTER TWO .................................................................................................................................... 9 
LITERATURE REVIEW ....................................................................................................................... 9 
2.0 Introduction ................................................................................................................................. 9 
2.1 Theoretical framework ................................................................................................................ 9 
2.2 Mobile game-based language application as a learning tool .................................................... 10 
2.3 Impact of mobile game-based learning ..................................................................................... 11 
2.4 Technology for Indigenous language learning .......................................................................... 12 
2.5 Mobile-assisted language learning ............................................................................................ 14 
Summary ............................................................................................................................................... 15 
CHAPTER 3 ......................................................................................................................................... 16 
METHODOLOGY ............................................................................................................................... 16 
3.0 Introduction ..................................................................................................................................... 16 
viii 
 
3.1 Research Design .............................................................................................................................. 16 
3.2 Population and Sampling ................................................................................................................ 21 
3.3 Instrument ....................................................................................................................................... 22 
3.4 Data collection procedure ............................................................................................................... 23 
3.5 Data analysis procedure .................................................................................................................. 24 
3.5.1 Content Analysis ...................................................................................................................... 24 
3.6 Limitation of study .......................................................................................................................... 25 
Summary ............................................................................................................................................... 25 
CHAPTER 4 ......................................................................................................................................... 26 
RESULTS AND DISCUSSION ........................................................................................................... 26 
4.0 Introduction ..................................................................................................................................... 26 
4.1 Participant Identification ................................................................................................................. 26 
4.2 Data Analysis based on Research Questions .................................................................................. 27 
4.2.1 Prototype Evaluation ................................................................................................................ 31 
4.3 Discussions ..................................................................................................................................... 33 
4.4 Summary ......................................................................................................................................... 34 
CHAPTER 5 ......................................................................................................................................... 35 
CONCLUSION ..................................................................................................................................... 35 
5.1 Introduction ..................................................................................................................................... 35 
5.2 Implications..................................................................................................................................... 36 
5.3 Recommendations for further research ........................................................................................... 37 
References ............................................................................................................................................. 38 
APPENDICES ...................................................................................................................................... 41 
APPENDIX 1: ESIU KENYAH STORYBOARD ........................................................................... 41 
APPENDIX 2: PARTICIPANTS IDENTIFICATION QUESTIONNAIRE .................................... 42 
APPENDIX 3: COMPLETE PRE-SURVEY RESULT ................................................................... 44 
APPENDIX 4: PRE-TEST AND POST-TEST QUESTIONNAIRE ............................................... 46 
APPENDIX 5: EVALUATION FORM (ADAPTED FROM KIRKPATRICK MODEL) .............. 47 
APPENDIX 6: WEAKNESSES IN ESIU KENYAH PROTOTYPE .............................................. 51 
APPENDIX 7: OVERALL POINTS AFTER THE INTERVENTION ........................................... 52 
ix 
 
List of Tables 
Table 1 Participant Identification .......................................................................................................... 27 
Table 2 Pre-test result ........................................................................................................................... 28 
Table 3 Post-test result .......................................................................................................................... 29 
Table 4 Comparison between Pre-test and Post-test ............................................................................. 30 




























List of Figures 
 
Figure 1. The ADDIE model is quite popularly used when designing digital learning materials or 
contents. .................................................................................................................................................. 9 
Figure 2 Quasi-Experimental framework ............................................................................................. 16 
Figure 3 ADDIE Model Framework .................................................................................................... 17 
Figure 4 ADDIE Model framework for Analysis Phase ...................................................................... 18 
Figure 5 Design component of the Mobile Prototype based on ADDIE Model................................... 19 
Figure 6 Data Collection Procedure ..................................................................................................... 23 
Figure 7 Data Analysis Procedure ........................................................................................................ 24 








This section serves to provide information on the outline of this research proposal. 
Background of the study, research problem, aims and objectives, research questions, 
significance of the study, limitation of the study, operational definitions and summary are 
included in this chapter.  
1.1 Background of study 
Malaysia, especially Sarawak is home to numerous indigenous languages (Haja 
Mohideen, 2010). Kenyah, one of the ethnic groups that had long resided in Sarawak, also 
can be found in East Kalimantan. According to Morrison, the Malaysian Statistics 
Department, noted there were 44,350 Kenyahs inhabiting areas of East Kalimantan and 
24,906 in Sarawak in the year 2000 (as cited in Intercontinental Cry Magazine, n.d.). 
Kenyah language is used by some ethnic groups who originally inhabited the 
highlands and several river basins in northern Sarawak and East Kalimantan on the island of 
Borneo (Soriente, 2004). Soriente (2014) stated that Kenyahs also occupied urban areas in 
cities such as Miri in Sarawak and Samarinda in East and North Kalimantan. Unlike Iban and 
Bidayuh languages, Kenyah is not taught through the public school curriculum in Malaysian 
be it in the urban settings or the rural areas within Sarawak.  
Preliminary research on this topic, which included a search for Kenyah’s (Lepo’ 
Jengan) textbooks, dictionaries and mobile language application in the library as well as 
online search engines found no literature pertaining to this area. According to Chachil et al. 
(2014), there are many language learning mobile applications invented for most of the main 





The Kenyah language is an example of one of those languages as it is not part of the 
main languages in the world. Based on the data of UNESCO (2005), Kenyah language is 
categorized as one of over fifty percent of 6,000 languages in the world which were in danger 
of disappearing. Moreover, no thorough description of any Kenyah isolect had ever been 
produced. Furthermore, due to marriage pattern and economy, the linguistic situation within 
the present of Kenyah community has changed. In addition to that, the Kenyah language was 
less spoken by the younger generations especially in urban areas. According to Coluzzi et al., 
(2013) “most people in Sarawak can now speak Malay, and many, especially among the 
educated population are fluent in English” (p.376). Therefore, mobile games for Kenyah 
language learning could be viable alternative to encourage and assist youths to learn the 
language efficiently and to preserve the language.  
The focus of this study is to explore the potential use of mobile game-based language 
learning in encouraging youths to learn Kenyah language in Sarawak. Jones (2014) stated that 
language learning through gameplay can be an influential agent for learner self-
determination, a potential resource for long-term language maintenance.  
The scope of this study focuses on the Kenyah Language (Lepo’ Jengan) in Sarawak 
which is centred at Long Moh, Ulu Baram. Utusan Borneo (2015) stated that there are 3 
Kenyah sub-ethnic groups in Long Moh such as Lepo’ Tau, Lepo’ Ngkau and Lepo’ Jengan.   
1.2 Mobile game-based language learning 
The acquisition of a third language is not easy for non-native speakers as it requires 
much efforts to learn the language. Chachil et al. (2014) stated that learning language the 
traditional way often requires learners to attend classes. Often, the learning process always 





emerged where it has grown rapidly and are owned by the global community in urban and 
rural areas. Moreover, wireless communication technology is widely spread in Sarawak 
except in certain remote areas such as Ulu Baram. According to Chinnery (2006), mobile 
technologies noticeably offer numerous practical uses in language learning. The mobile 
technology contributes direct and indirect impact to education, especially in language 
learning. Gunter et al. (2016) explained combining games with mobile devices can promote 
learning opportunities at the learners' fingertips and enable essential learning experiences. In 
addition, interactive games such as flashcard puzzles, crossword puzzles and vocabulary 
games are the starter learning kits to develop language skills especially learning a third 
language.   
The use of mobile game for language learning has been popular. There are several 
mobile game-based language learning applications available to learn major languages in the 
world (English, Portuguese, Spanish, Japan, Chinese and German) such as MindSnacks, 
FluentU, Influent, Duolingo, Language Gain and Digital dialects. According to Jones (2014) 
language learning games that focused on a particular language or cultural topic can be 
successful, particularly if they were used in the context in which the learners are highly 
motivated. According to Chachil et al. (2014), Mobile Language Translation game (SPELL 
IT!) developed by Wan Fatimah et al. (2012) was a positive evidence that is relevant and 
beneficial to the community as a learning tool to learn English Language. Prensky (2001) 
explained gaming approach is essentially motivating in learning a new language. An 
interactive mobile game-based approach allows learners to immerse in the learning setting in 
order to obtain new language skills.  
In this study, The Esiu Kenyah Prototype will be developed and implemented to 





animated technology that provides game-based application to enable learners to engage in a 
fun learning environment and learning the correct usage of Kenyah language. 
With the development of information technology, mobile technology is rapidly 
growing. Alexander (2004) defined mobile devices as learning tool in the process of teaching 
and learning (Hamdani, 2013). Goksu and Atici (2013) stated that mobile device usage 
surpasses computer in terms of accessing popular websites such as Youtube, Instagram, 
Facebook and Twitter. This indicated that mobile devices have the potential to be learning 
tools too. According to Heyoung Kim and Yeonhee Kwon (2012) the potential uses of 
learning through mobile devices allow the users to be more flexible, accessible, and to 
personalize their learning activities. In general, generations of mobile wireless technology 
users tend to use mobile devices for e-learning and entertainment purposes. Utilising mobile 
devices as e-learning tool helps students to maintain their interest in language learning 
(Miyashita and Moll, 1999). Moreover, Burston (2013) stated that the use of games has 
attracted the interest of many practitioners in the area of education (as cited in Duarte et al., 
2016). 
1.3 Research Problem 
Digital Game-Based Learning has emerged and widely spread in variety of business 
and other places, such as in education, training purposes, soft skills, etc (Prensky, 2001).  
According to Meyer (2013), game-based learning of language exceeds the formal or informal 
context for learning, although language may be learned in different ways in these contexts. 
Studies have been conducted on the use of mobile application for learning Indigenous 
languages such as Iban language and Maori language (Chachil et al., 2014; Crow and 
Parsons, 2015) but studies have yet to be conducted on the use of mobile game-based 





mobile language applications and mobile game-based language learning applications for 
Indigenous in Sarawak. Initial study on this topic, conducted through a search of various 
databases and online search engines, found no literature related to this area despite the 
existence of various Indigenous communities. The research literature on developing mobile 
application and game-based application of indigenous language in Malaysia are still lacking. 
However, developers have designed mobile applications for major languages on both the 
iPhone® and Android® platforms. 
1.4 Research Question and Purpose of Study 
This study is intended to address the following questions: 
1. What are the strengths and weaknesses in utilizing mobile game-based application in 
learning the Kenyah language?  
2. Can the mobile application teach the Kenyah Language? 
3. How is the acceptance of Kenyah youths in urban areas of Sarawak in learning the 
Kenyah Language through mobile games? 
4. Can the mobile application preserve the Kenyah language? 
1.5 Objectives of study 
The aim of this study is to explore the potential use of mobile games in encouraging 
Kenyah youths to learn Kenyah language (Lepo’ Jengan). The specific objectives are: 
1. To analyse the strengths and weaknesses in utilizing mobile game-based application 
in learning the Kenyah Language. 
2. To identify the acceptance level of the Kenyah youths in urban areas of Sarawak in 





1.6 Conceptual and operational definition of terms 
• Mobile game-based learning 
Conceptual definition – “Game-based learning is a competitive activity in which 
students are set educational goals intended to promote knowledge acquisition.” (Erhel 
& Jamet, 2013) 
Operational definition – A language learning game through mobile that has defined 
learning outcomes.  
• Third language 
Conceptual definition – “Third language (L3) acquisition is potentially more  
complex than the study of cross-linguistic influence in second language (L2) 
acquisition because it implicates all the processes associated with 
second language acquisition as well” (Cenoz, 2001) 
Operational definition – Third language refers to the acquisition of a language which 
is different from the first and the second language that is acquired before them. 
• Youths  
Conceptual definition – “Youths range between the ages of 15 – 40” (National 
Youth Development Policy, 1997) 
Operational definition – The younger people in society from 15 to 40 years old. 
• Indigenous language  
Conceptual definition – “An indigenous language or autochthonous language is a 
language that is native to a region and spoken by indigenous people, often reduced to 





distinct community that has been settled in the area for many generations.  
(Definition.Net, n.d.) 
Operational definition – Indigenous language refers to a language that is native to 
the public and spoken by indigenous people carrying the status of a minority 
language. 
• Learning tool 
Conceptual definition – “A learning tool is something a student uses to work 
through big ideas, concepts or processes while demonstrating his or her thinking, 
planning and/or decision-making on the way to creating, performing or responding. 
(PCAE, n.d.) 
Operational definition – Learning tool refers to an instrument or learning kits that 
student uses to help to perform a task.  
1.7 Significance of the study 
As the purpose of this study is to explore the potential use of mobile language 
learning games in encouraging youths to learn Kenyah language (Lepo’ Jengan), it could 
perhaps indirectly preserve the language and enable the language to be more visible. 
Furthermore, the results could assist language researchers in developing and designing 
mobile game-based language learning and language applications for Kenyah and other 
indigenous languages in Borneo. Moreover, with a good mobile application for the Kenyah 
language, this research not only could encourage the Kenyah youths but also the Sarawakian 
youths to learn a minority language in an interactive approach. It is hoped that this study 






1.8 Scope of the study 
The focus of this study is to identify the acceptance of youths in learning the Kenyah 
Language through mobile game-based language learning and to analyse the affordances and 
constraints of mobile language games. This study uses mobile game-based as the general 
term in discussing the design of the mobile language learning game application. This study 
will look into the affordances and constraints of multiple mobile game-based language 
learning applications in order to identify suitable features and components to be use in the 
development of the Kenyah language mobile game-based language learning prototype.  
Summary 
This chapter introduced and presented some background information, purpose and 
objectives of the study. The following chapter will discuss further on literature review 

















This chapter provides a review of pertinent literature related to mobile learning and mobile-
assisted language learning. It consists of four major parts. The first part of the literature 
review focuses on the idea of mobile game-based language learning application as a learning 
tool. The second part concentrates about impact of mobile game-based learning. The third 
part seeks to identify the idea of Indigenous language learning mobile apps.  











                            
 
The ADDIE model as shown in figure 1 is used to structure the design of the 
prototype and a guideline for building the prototype. The ADDIE model is a framework that 
comprises of five phases: analysis; design; development; implementation and evaluation. The 
ADDIE model represents a guideline for building effective training and performance support 








Figure 1. The ADDIE model is quite popularly used when designing digital learning 





processes that instructional designers and training developers use, representing a guideline for 
building effective training and performance support tools. Caws (2013) stated that ADDIE is 
an instructional system design that is to guide developers in the creation and evaluation of 
language software or any other language-related computer software (as cited in Perry, 2015). 
Shelton and Saltsman (2008) stated that ADDIE model is a systemic model that comprises of 
five-step process that can be used for both traditional and online instruction. 
2.2 Mobile game-based language application as a learning tool 
The influence and usage of modern technology has been increasing in people’s daily 
lives. Mobile technologies, for instance, allow practitioners especially young generation to 
interact simultaneously with digital information and the physical world. Both mobile and 
gaming technologies have gradually evolved to a learning platform (Facer et al, 2004). 
According to Conde González and García-Peñalvo (2014) many students access these 
environments by using their mobile devices, they are often called mobile personal learning 
environments (Duarte et al., 2016). This is an example to highlight that digital media does not 
only respond perfectly to the need for play and entertainment, but also, for educational 
purposes. 
According to the research by Musa Nushi and Mohamad Hosein Eqbali (2017) and 
Feifei Ye (2014) that reviewed DuoLingo showed  that by applying gamification in learning a 
new language, the game-based language learning approach has been able to keep the learners 
interested and less self-conscious of learning. Prensky (2001) reported that gaming approach 
is essentially motivating in learning a new language. In a study conducted by Ruphina 
Anyaebu et al (2012), they observed a lesson using Mingoville and interviewed the 
participants about game based classroom and Mingoville content. A semi- structured 





there was no special criterion used in choosing the interviewees. The result of this study 
indicated that using Mingoville as a kit for learning English as a second language and game-
based approach was a better strategy to reach digital natives in China (Ruphina Anyaebu et 
al, 2012). Meyer (2013) stated that game-based learning through technology platform 
provided users with more time for interaction with the language and increased exposure to the 
target language. Furthermore, mobile game-based learning (mGBL) engaged the learners to 
continue to learn.   
2.3 Impact of mobile game-based learning 
The technology can bring together youth and elders to collaboratively work on 
language projects. Galla (2010) stated that “technology gets youth involved even if they are 
remotely interested in the language itself”. Perry (2015) conducted a case study on 
gamification of French Language Learning examining a quest-based, augmented reality 
mobile learning-tool. The study consisted of the development and implementation of a 
prototype learning tool namely Explorez. The study was conducted involving a first year 
university French-language class. The ADDIE model was employed in this study. According 
to Caws (2013) employing ADDIE as the instructional design model was well suited to guide 
developers in the creation and evaluation of language software or any language-related 
computer system (as cited in Perry, 2015). In this study, eleven non-native speakers 
volunteered to be part this study. As part of the development of the prototype, the researcher 
had conducted a critical analysis on gamification in education and a literary review regarding 
its potential role in second language learning, which methodology and tools to be 
incorporated in language learning applications. The students were asked to describe their 
experience with the prototype Explorez, the top descriptors were: “fun”, “useful”, 





as “fun”, moreover, for the level of usefulness, 7 out of 11 students (63.6%) responded 
“useful” and for the level of motivation, 6 out of 11 participants (54.5%) described the 
experience as “motivating”. Furthermore,  the students were asked to rate four such elements 
as learning motivators in regards to their experience with the prototype such as creating 
avatars, completing quests, collecting badges and collaborating with teammates. Then 
students were asked to choose a response on a 5-point Likert scale; 5 indicated the element 
was “positive-it motivated me in my learning” whereas 1 indicated, “negative-it was de-
motivating”. As for the mean rating of creating avatars was 3.5, the mean of collecting 
badges was 4.4, completing quests, and collaborating with teammates were both ranked with 
a mean of 4.5. Moreover, the researcher indicated that game-based learning can be positive 
motivators for learners.   
2.4 Technology for Indigenous language learning  
Today, the technology is far more advanced than it was in the late 80’s. Villa (2002) 
stated that several interactive media such as computers and software were not only to record 
and to document Indigenous languages to preserve the language but also to create learning 
materials to teach the language. However, there were very few studies on the use of 
technology for indigenous languages (Galla, 2010; Obonyo, 2009).  
According to the research carried out by Obonyo (2010), he invented a Smartpen to 
support the work in revitalization of the Myaamia language. The study aimed to determine 
the potential of technology in revitalising the Myaamia language. In this study, two 
Smartpen-based products were developed and assessed: Animals picture book labelled in 
Myaamia language and a Myaamia Phrase book both printed on open dot-paper. For each 
book, the Smartpen was programmed to play the names of the animals and the phrases when 





Phrases, which contained the website of the animal picture book and the phrase book, was 
also developed. Ten Myaamia Tribe families were selected and were involved in assessing 
other products in addition to what was provided in this research. There were several initial 
criteria that were used in selecting families to participate in the assessment. The first criteria 
was families that had little or no prior knowledge of the language, second, families with 
children, however, it was not a rigid requirement. Lastly, the researcher identify ten 
participating families to make sure that there was sufficient data to help in drawing 
conclusions. These selected tribal families consisted of young children in the home. The 
parents were assigned to mentor their children to learn, and understand that their roles were to 
test a variety of products produced through the Myaamia Project. Each of the participating 
families were given all the research materials and no control group was factored into the 
research design. As a result, six of the eight families, 75%, reported that they were more 
interested than before in learning the Myaamia language and culture. They also felt that 
engaging good technological tools in language learning and preserving the indigenous 
languages can contribute positively to revitalizing languages. Supporting these data, Galla 
(2010) stated that indigenous languages are no longer in isolation, but rather supported by 
interactive media.  
Begay (2013) conducted a study to determine how mobile applications were used in 
Indigenous language revitalization efforts. The researcher conducted the study in two parts. 
In the first part, is the researcher analysed the effectiveness of four mobile applications, 
namely Navajo Toddler, Speak Navajo, Cherokee and Chikasaw. Then in part two, the 
researcher developed a language application model based on the assessment carried out in 
part one. The purpose of this study is to provide an initial assessment of the potential use of 





members, educators and language advocates could use to develop their own language 
material. As the result, the researcher found that the Navajo Toddler app received positive 
feedback and provided different language learning experience in comparison to the other 
three applications: The Speak Navajo, Cherokee and Chickasaw applications. Overall, the 
Navajo Toddler was the most effective language learning tool. Based on the researcher’s 
assessment, three themes were found to be essential in creating an effective language learning 
model: the integration of multimedia and interactive media for user engagement and for 
providing an effective learning environment, testing and evaluation of application for 
accuracy in content and structure and providing a well-developed user-friendly interface that 
focuses on the learning experience. Through this review, the researcher then developed the 
Indigenous language application model.  
2.5 Mobile-assisted language learning  
Computers as a medium in language learning has become a common tools for 
students to access online dictionaries, online books, language learning websites and videos. 
However, using mobile devices are more convenient and easy to use than personal 
computers. Ali Sorayyaei Azar and Hassan Nasiri (2014) conducted a study to investigate the 
effectiveness of cell-phone in Iranian L2 listening comprehension and their attitudes towards 
the mobile technology in educational centres. In this study, 70 students were selected and 
were randomly assigned into two groups: Experimental and control groups that consisted of 
35 students in each group. 35 of the participants were randomly assigned to the experimental 
group, 18 females and 17 males; the comparison group consisted of the other 35 participants, 
17 of whom were female, and 18 were male. Both groups attended the classes three days a 
week. The only difference between the two groups was the experimental group was given 





After the pre-test and post-test were conducted, the results were compared and the 
experimental group outperformed the control group. The results of this study indicated that 
MALL is an effective way of improving listening comprehension and an innovative way for 
learning a new language. 
According to Mosavi Miagah and Nezarat in their study “Need for Mobile Learning: 
Technologies and Opportunities” (2012), they stated that MALL provides students with 
individual study and online resource opportunities. Mosavi Miagah and Nezarat (2012) stated 
that mobile-assisted language learning (MALL) able to reduce time and enable to access the 
mobile devices for language learning purposes anywhere. MALL can be considered as the 
next generation of e-learning. 
Summary 
Ample studies have been done for development and implementation of language 
learning application, however more attention should be given to indigenous languages 
especially Kenyah language in order to teach and to preserve the language. Moreover, the 
previous research that showed effectiveness and the potential of game-based language 
learning were limited. The next chapter will discuss about the methods employed in 













This chapter explains the research methodology of the study. Research design and all 
executed procedures will be thoroughly explained. This includes research design, sample 
selection, instrument, data collection and analysis procedures, and limitations of the study.  
3.1 Research Design 
 
                              
 
 
This study is carried out with quantitative methods which was based on quasi-
experimental design that include demographic survey, pre-test and post-test, content analysis 
and prototype evaluation. According to Arthur (2013) quasi-experimental designs are 
research studies in which the participants were selected for different conditions from pre-
existing group. A similar methodology was used by Martin and Ertzberger (2013) when 
implementing the intervention and collecting samples in order to obtain the baseline. 
Moreover, Campbell and Stanley (1963) stated that quasi-experimental design is widely used 
in educational research. Furthermore, each method has different strong points and 
weaknesses, therefore, analyzing data with various methods will help further balance out the 





various results obtained from different viewpoints of researching the same topic and each 





The model as shown in figure 2 is used to structure the design of the prototype and a 
guideline for building the prototype. The ADDIE model is a framework that comprises of 
five phases: analysis; design; development; implementation and evaluation. The ADDIE 
model represents a guideline for building effective training and performance support tools. 
Department of the Air Force’s (2001) article describes the ADDIE models, principles, and 
processes for developing education and training programs as detailed in the U.S. Air Force 





manual AFMAN 36-2234 (Allen, 2006). Colpaert (2006) stated that design-based research is 
an iterative process with the aim of approaching a desired goal, and each stage of the ADDIE 
model produces output that the researcher employs as input for the next stage (as cited in 





Figure 4 ADDIE Model framework for Analysis Phase 
Figure 3 shows the analysis phase, which is the first phase of ADDIE model. The 
target participants were identified as Kenyah youths, who lived in urban areas in Sarawak in 
terms of their environment and level of understanding in Kenyah language. The second part 
of the analysis phase is the learning objectives included reading, speaking and listening so  
that the participants was able to use Kenyah (Lepo’ Jengan) language. The third part of the 
analysis phase was 4 linguistic elements were selected such as syntax, morphology, semantic 
and phonology that applied in the prototype. The contents such as vocabulary and phrases 
were chosen and analysed thoroughly to ensure the information were presented sufficiently. 
The information of the chosen vocabulary and phrases were selected based on 
recommendations from Kenyah language experts. Two Kenyah language experts were 
chosen, Mr Henry Collin Belawing is a pensioner who worked at Sarawak Native Customs 
Council and the second language expert is Mary Baun Kalang. Madam Mary is from Long 





type of mobile platforms and application prototyping tools used. The search on the 
availability of Kenyah mobile application for learning language was conducted on two 
famous mobile platforms: Iphone and Android. There were no existing mobile applications to 













The framework as indicated in Figure 4 was used for structuring the design of the 
prototype. The first phase of design component are the multimedia elements. The design of 
layout used Buttons designs for categories by adopting Kenyah Art drawing. For audio, the 
voice of native speaker is used for listening purpose and text and graphic are to display the 





contents as learning material. After the first phase, the results of the development progress are 
reported based on the four phase of ADDIE model that comprised of design, development, 
implementation and evaluation. These phases include the contents, the process of describing 
the user interaction with the contents and the development of the prototype. The content 
framework comprised of three components: resources, learning contents and interactivity. 
Multimedia elements such as texts, graphics, animations and audios were used in developing 
the prototype as shown in storyboard in Appendix 1.The most important component were the 
learning contents that focused on four linguistic elements such as syntax, morphology, 
phonology and semantics were applied in the game-based activity that comprised of three 
games-based activities in the prototype such as vocabulary activity, sentence structure 
activity, and listening activity. The interactivity refers to the implementation of the activities 
that was performed by both users and the prototype. The last part in this component was the 
element of the design of the prototype such as the navigation button and the interface.  
This study is carried out using quantitative and quasi-experimental methods to 
identify and describe participants’ acceptance after experiencing Kenyah game-based 
language learning prototype that include interviews of participants and users’ evaluation. The 
method been used in this study are quantitative. Johnson et al., (as cited in Teddlie and 
Tashakkori, 2011) stated that quantitative research is the type of research in which a 
researcher uses the elements of quantitative approaches such as descriptive statistic themes to 
analyse the information. The quantitative data were gathered by means of experimental 
group, recorded accomplishment and prototype evaluation (pre and post) for future analysis 
of the participants’ interactions with the instrument. The participants were given a structured 
evaluation form based on four level: reaction, learning, behaviour and result (Kirkpatrick, 





participants were Kenyah youth. Hence, the acceptance of the participants and participants’ 
evaluation on the prototype were obtained, analysed and describe.  
3.2 Population and Sampling 
The size of participants involved in the present study were 15 Kenyah youths from 
urban settings in Sarawak. The focus group method was used in this study. The sampling 
been used in this study was convenience sampling which is non-equivalent group. Generally, 
experimental group utilize convenience sampling (Nagle & Williams, n.d.). The selected 
participants were the Kenyah youth community in urban areas churches in Sarawak. 
According to Teddlie and Yu (2007) convenience sampling involves drawing samples that 
are both easily accessible and willing to participate in a study. This method of sampling was 
affordable, easy and the subjects are readily available. A convenience sampling refers to the 
act of selecting group of individuals and assembled by researchers to discuss and comment 
on, from personal experience, the topic that is the subject of the study (Powell & Single, 
1996). As Etikan et al (2015) states “convenience sampling (also known as Haphazard 
Sampling or Accidental Sampling) is a type of nonprobability or non-random sampling where 
members of the target population that meet certain practical criteria, such as easy 
accessibility, geographical proximity, availability at a given time, or the willingness to 
participate are included for the purpose of the study”. Moreover, convenience sampling 
referred to the subjects of the population that are easily to be accessed by the researcher.  
However, there were other factors to be considered in order to achieve the objectives 
of this study. The participants must be Malaysian and only citizens of Malaysian identity are 
able to be classified clearly by age and background. These factors were taken into 
consideration to Sapir-Whorf hypothesis that is labelled as linguistic determinism, whereby 





the process of shaping how we see our world through the language and the culture we are 
born into (Fantini, 1997). The participants were selected from urban settings in Sarawak. 
Participant identification survey were done upon their approval and they participated in the 
current study. The participants were chosen because they have the something in common, 
which included their Kenyah language proficiency level and their preferred mother tongue 
language.  
Therefore, participants from the same ethnicity and mixed-race Kenyah youths are 
more preferred to control diversified results due to cultural differences. Aside from cultural 
background, the age range of participants must be 17 to 40 years of age for selection based on 
NYDP (National Youth Development Policy). Only Kenyah youth from 17 to 40 years of age 
are eligible in this study. Moreover, Kenyah youth from urban areas is the main concern of 
this study because they are the generation who are active users of mobile technology 
compared to any other generation after them.  
3.3 Instrument 
The instruments to be used in this study to obtain data for further analysis were The Esiu 
Kenyah prototype, participant identification survey and users’ evaluation.  The structured 
evaluation form based on four level: reaction, learning, behaviour and result adapted from 





3.4 Data collection procedure 
 
 
The data collection procedure of present study is shown in Figure 4. According to 
O’Leary (2004) the data collection procedure is important but a difficult component in 
research, the selection of data collection methods varies according to the goal and outcome 
that researchers want to achieve. The participants for this study were informed about the topic 
that would be asked earlier and pre-survey were conducted once they had agreed to 
participate. There were several questions were asked in order to get the information of the 
participants as in Appendix 2. This process enabled the researcher to choose suitable 
participants for this study. Quantitative pre-test and post-test were used to evaluate how much 
vocabulary was being learnt in the intervention sessions. The pre-test was done in order to 
obtain the baseline of the study. After the pre-test, the participants were given tutorial on how 
to use the application for 5 minutes and given 2 weeks to explore the Kenyah language 
learning through game-based via the prototype. The post-test data were collected after the 
implementation of the intervention based on the recorded accomplishment done by the 
participants. The researcher planned to collect the results after the participants explored the 





game-based language learning via the prototype. The participants were given a structured 
evaluation form based on 4 sections: Reaction, Learning, Behaviour and Result. The 
evaluation from was adapated from Kirkpatrik’s model (1967).  
3.5 Data analysis procedure 
The data analysis procedure of present study is presented in Figure 5. Based on Figure 
5, participants Interview evaluation forms were analysed.  




In content data analysis procedures, the demographic survey was analysed in order to 
obtained participants’ identification, perceptions towards the Kenyah Language, and the 
baseline measurement was done. The pre-test were analysed and the data were obtained as 
the baseline of this study. Followed by, post-test score measurement that consisted of 
accomplishment of the participants as shown in figure 7. After obtaining recorded 
accomplishment, content analysis will be carried out to further discussion. Descriptive 
statistics will be used to describe the obtained data from the recorded and the evaluation 
rubric from the participants.  





3.6 Limitation of study 
There are number of limitations in this study. Firstly, there are no literature relating to 
this area despite the existence of various Indigenous communities. Moreover, the search of 
textbooks, dictionaries and mobile language application did not yield any results. The results 
obtained from the present study cannot be used to represent Kenyah population as a whole 
because the numbers of Kenyah youth in Sarawak are mainly concentrated only in urban 
areas in Sarawak. This study is currently limited to the urban Kenyah youths.  
Summary 
This chapter has thoroughly explained the research design, population and sampling, 
instrument used, data collection and analysis procedures and limitation of the study. This 
research is a mix method research and comprise of developing and implementing the 
prototype to obtain data, in line with the research objectives. These samples were then 
analysed and described to determine the potential use of mobile game-based language 
















RESULTS AND DISCUSSION 
4.0 Introduction 
Chapter four includes the analysis of data collected after the implementation of pre-
test and post-test. The discussion and data analysis of this study were based on 3 research 
questions, namely: 1) What are the strengths and weaknesses in utilizing mobile game-based 
application in learning the Kenyah language? 2) Can the mobile application teach the Kenyah 
Language? 3) How is the acceptance of Kenyah youths in urban areas of Sarawak in learning 
the Kenyah Language through mobile games? 4) Can the mobile application preserve the 
Kenyah language? The data were extracted from the pre-test and post-test survey and 
analysed based on quantitative methodology. Furthermore, the scoring points from the 
prototype will be added to show the information in detail.  
4.1 Participant Identification 
The purpose of the pre-test was to determine a base-line of current experience with 
Kenyah language (Lepo’ Jengan), language learning through mobile apps or website, to 
ensure they were Kenyah natives or Kenyah mixed and general attitudes about Kenyah 
language among Kenyah youths in urban areas. Appendix 3 shows the complete pre-survey 
result. The information was collected about 1) the experience in participating in any language 
learning courses through mobile devices 2) the current attitude in learning the Kenyah 
language and dialects 3) the levels of understanding in the Kenyah language. A pre-test and 
pre-survey, which formed the foundation for data extraction, was used to collect information. 







Table 1 Participant Identification 
A question regarding the participant identification was asked in order to determine the 
participants are Malaysian and Kenyah Youths. From the data in table 1, the results showed 
that only 60% of the participants were pure Kenyah. Moreover, only 33.3% of the 
participants had the experienced in participating language learning courses through mobile 
devices. However, 46.7% strongly agree to learn more about the Kenyah language and 
dialects. On the other hand, only 60% of the participants are able to understand very well in 
Kenyah language.  
4.2 Data Analysis based on Research Questions 
 
Research question 1: What are the strengths and weaknesses in utilizing mobile game-based 
application in learning the Kenyah language? 
Reseach question 2: Can the Esiu Kenyah prototype teach the Kenyah language 
 (Lepo’ Jengan)? 
The researcher conducted a pre-test and a post-test among the participants. The pre-
test and post-test questions that were provided by the researcher consist of 7 questions 
consisting of 7 items. These pre-test and post-test questions were constructed by the 





difficulty of the pre-test and post-test questions is the same to ensure the Kenyah proficiency 
level before and after using the Esiu Kenyah prototype.  
Table 2 Pre-test result 



















7  33.3 
 
7 questions were constructed for the pre-test. Total number of marks for 15 
participants is 100 and the results in Table 6 show the results for the pre-test. As a result of 
the test, the researcher found that there were only 33% of the participants able to answer 
question 1 and question 7, 73.3% of the participants able to answer question 2, 13.3% of the 
participants able to answer question 3, 46.7% of the participants able to answer question 4, 
40% of the participants able to answer question 5, and 66.7% of the participants able to 
answer question 6.  
The respondents were less likely to master the Kenyah language (Lepo’ Jengan) 
because the question items were in Kenyah (Lepo’ Jengan) language which is different 
vocabulary compared to their Kenyah dialects. The participants were asked to construct 
sentences and translate words based on the words given. This is similar to what Crow (2015) 





participants although there were still a few words that some participants managed to guess in 
the pre-test. Examples of mistakes that can be identified through this test are participants 
were confused with the use of the noun “wok” which means mine in the Kenyah (Lepo’ 
Jengan) language and the glottal stop on the word 'iye', iko 'and ake'. 
Table 3 Post-test result 



















7  100 
 
Table 3 shows the post-test results obtained from respondents after the intervention. 
Based on Table 3, the researcher found that there was an improvement in the post-test. From 
total of 15 participants, 80% to 100% of the participants were able to answer the questions. 
80% of the participants able to answer question 1, 86.7% of the participants able to answer 
questions 2 and 3, 100% of the participants able to answer questions 4, 5 and 7 and 88.7% of 
the participants able to answer question 6. This increase was due to the result of game 
activities undertaken during the intervention. Table 4 shows the comparison of the results 






Table 4 Comparison between Pre-test and Post-test 
Questions Pre-score Post-score         Diff 
1 
 
33.3 80.0 46.7 
2 
 
73.3 86.7 13.4 
3 
 
13.3 86.7 73.4 
4 
 
46.7 100 53.3 
5 
 
40 100 60 
6 
 
66.7 88.7 22 
7 33.3 100 66.7 
 
Through comparison in Table 4, it can be clearly seen a significant increase in scores 
after the implementation of the intervention. Questions 3 were successfully answered by the 
participants and recorded the highest increase of 73.3 percent, followed by questions 7 which 
increased by 66.7 percent, question 5 increased by 60 percent, question 4 increased by 53.3 
percent, question 1 increased by 46.7 percent, question 6 increased by 22 percent and 
question 2 increased by 13.4 percent. However, only 80 percent of the participants were able 
to answer question 1. This clearly shows that the Esiu Kenyah prototype is effective in 


















Figure 8 Pre-test and Post-test mean score comparison 
Figure 8 shows the respondents who respond correctly are shown in the mean score 
and it is found that the mean score of the 20.44 score increases to 42.8 at the final score. 
Therefore, after the intervention throughout the study period, it can be concluded that the user 
can learn to speak a basic level of Kenyah (Lepo’ Jengan) through using the Esiu Kenyah 
prototype.  
4.2.1 Prototype Evaluation 
Research question 3: How is the acceptance of youths in urban settings of Sarawak in 
learning the Kenyah Language through mobile games? 








      
Table 5 is the overall participants’ satisfaction towards Esiu Kenyah for learning 
Kenyah language (Lepo’ Jengan) as determined based on four level: reaction, learning, 
behaviour and results adapted from Kirkpatricks, 1967 as in Appendix 5. For reaction, 93.4% 
of the participants strongly agree that the app was relevant to what the participants might be 
expected to do. Moreover, 93.3% of the participants strongly agree that the app can enhance 
the knowledge in learning the Kenyah language. As for the participants’ behaviour, 86.7% 
strongly agree that the Esiu Kenyah can strengthen their motivation in learning the Kenyah 
language. Furthermore, 93.3% of the participants would recommend the Esiu Kenyah in 
order to learn the Kenyah language (Lepo’ Jengan). Lastly, 86.7% of the participants strongly 
agree that Esiu Kenyah can preserve the Kenyah language (Lepo’ Jengan). The evaluation 
indicated that the participants’ acceptance levels towards the Esiu Kenyah prototype was 
fairly high. This is similar to what Obonyo (2009) stated in his study that the youths are more 
encouraged to learn their native language and to view their language within the technology, 
which may cause them to devote more time to learn the language.  






The aim of this study was to explore the potential use of mobile games in encouraging 
youths to learn Kenyah language (Lepo’ Jengan). The first objective of this study was to 
analyse the strengths and weaknesses in utilizing mobile game-based application in learning 
the Kenyah language. The features and controls of the Esiu Kenyah were adapted from I-
MMAPS for Learning Iban Language done by Chachil et al (2015). Study done by Vlugter 
(2009) used a pre-test and post-test with an experimental and control group to determine the 
effectiveness of the Maori Language Learning software they developed. The class was split in 
order to get the test and control groups. The control group was given a traditional tutor based 
lesson, meanwhile, the experimental group was using CALL. Study related to game-based 
mobile application was done by Crow (2015) is similar with the current study and was proven 
to be an effective for language learning. The current study used a similar methodology except 
with smaller test group which is a single group pre-test and post-test (Quasi-Experimental). 
The results showed clear improvement in vocabulary learnt after the intervention. The 
participants were able to learn the task with little instructions because the features and 
controls of the prototype is familiar formats from mobile games they had played. The 
researcher found that there were some weaknesses in Esiu Kenyah based on the participants’ 
feedback as in Appendix 6. However, the results of the post-test clearly showed an 
improvement in learning Kenyah language (Lepo’ Jengan) and the strength positively 
associated with the potential use of mobile game-based in learning the Kenyah language. In 
terms of motivation and engagement, the game-based mobile applications was very effective. 





The second objective was to identify the acceptance level of the Kenyah youths in 
urban areas of Sarawak in learning the Kenyah language through mobile games. Study done 
by Chachil et al (2015) used a structured questionnaire based on four constructs of I-
MMAPPS for Learning Iban Language in order to identify users’ satisfaction level. Another 
related study done by Obonyo (2009) used a post-survey questionnaire in order to measure 
the changes in family members’ knowledge and attitude about the language, language-
learning and the usefulness of the software. The current study used a similar methodology to 
determine the participants’ acceptance level except the evaluation form was constructed by 
adapting Kirkpatrick model (1967).  It is important to review the evaluation that were done 
by the participants after the intervention. It was conclusively shown that the acceptance level 
among the Kenyah youths was fairly high. In short, the Esiu Kenyah can encourage more 
users especially the youths to participate in language learning and cultivating revitalization 
efforts.  
4.4 Summary 
This chapter has analysed and discussed the findings obtained from data collection. 
The main themes of the study are the strength and weaknesses in utilizing mobile game-based 
application and the acceptance level of the Kenyah youths especially in urban areas of 
Sarawak in learning Kenyah language through mobile games are presented and further 










This chapter serves to conclude the overall findings of the study which are the 
conclusion of the study, implications from research findings and suggestions for further 
research is elaborated as well.  
This research has explored the potential use of mobile games in encouraging youths to 
learn Kenyah language (Lepo’ Jengan) by addressing the following questions:  
i. What are the strengths and weaknesses in utilizing mobile game-based 
application in learning the Kenyah language? 
ii. Can the Esiu Kenyah prototype teach the Kenyah language (Lepo’ Jengan)? 
iii. How is the acceptance of youths in urban settings of Sarawak in learning the 
Kenyah Language through mobile games? 
iv. Can the Esiu Kenyah prototype preserve the Kenyah Language (Lepo’ 
Jengan)? 
As an empirical interventional study, this research was focused on analysing the 
strengths and weaknesses in utilizing mobile game-based application in learning the Kenyah 
language. In order to obtain the result, a total of 15 participants were selected conveniently.  
Therefore, participants from the same ethnicity and mixed-race Kenyah youths are more 
preferred to control diversified results due to cultural differences. Aside from cultural 
background, the age range of participants must be 17 to 40 years of age for selection based on 





are eligible in this study. Observations were also conducted, therefore, pre-test and post-test 
were carried out.  
Findings were presented based on the objectives of the study. To address the first 
objective, the data that were gathered from the pre-test and post-test were analysed 
thoroughly. It was found that the results showed clear improvement in vocabulary and 
sentence structure. The participants were able to learn the task with little instructions because 
the features and controls of the prototype is familiar formats from mobile games they had 
played. In addition, the Esiu Kenyah is potentially as a platform to learn and to preserve the 
Kenyah language.  
The second objectives determines the acceptance level among the Kenyah youths in 
urban areas of Sarawak in learning the Kenyah language through mobile games. The 
researcher found that Esiu Kenyah evaluation done by the participants was conclusively 
shown the acceptance level among the Kenyah youths was fairly high. 
5.2 Implications 
Current study describe the intervention used by the participants and the potential use 
of mobile games in learning native language especially the Kenyah language (Lepo’ Jengan). 
The result of this study can be used to fill in the literature gap related to accessing native 
language learning through mobile game-based applications. Furthermore, current study can 
be used as extra information for other related study. There were more detailed and related 
information were included in this study. This study may raise awareness on the endangered 





native languages in an effective way. Therefore, results from the current study can be used as 
a guidelines to develop an interactive platform for language learning activities.  
5.3 Recommendations for further research 
As this study was limited in terms of small sample size and biased data collection in 
urban areas only, findings cannot be generalised as a whole. The findings suggest that future 
research should be done to enhance the functions, various contents in terms of vocabulary 
and clear instructions. Future researches could focus more on endangered languages 
especially in Borneo, Sarawak in order to preserve and maintain the language use in region. 
Furthermore, more research need to be done to cultivate better resources to suit the local 
context, such as large sample size, control group versus experimental group and the 



















Arthur. (2013, 10 22). People Tamu. Retrieved from People Tamu edu: 
http://people.tamu.edu/~warthur/204/13C/PSYC%20204%2013C%20lecture%20note
s,%20Topic%2006,%20Quasi-Experimental%20Designs.pdf 
Ali Sorayyaei Azar & Hassan Nasiri. (2014). Learners' Attitudes toward the Effectiveness of 
Mobile Assisted Language Learning (MALL) in L2 Listening Comprehension. 
International Conference on Current Trends in ELT (pp. 1836-1843). Amsterdam: 
Elsevier Ltd. 
Allen, W. C. (2006). Overview and Evolution of the ADDIE Training System. Advances in 
Developing Human Resources, 430-441. 
Begay, W. (2013). Mobile Apps and Indigenous Language Learning: New Developments in 
the Field of Indigenous Language Revitalization (Master’s Thesis). Retrieved from 
http://hdl.handle.net/10150/293746 
Campbell, D & Stanley, Julian. (1963). Experimental and Quasi-Experimental Designs for Research. 
USA: Houghton Mifflin Company. 
Cenoz, J. (2001). The Effect of Linguistic Distance, L2 Status and Age on Cross-Linguistic 
Influence in Third Language Acquisition. In Cenoz, J., Hufeisen. B., & Jessner. U 
(Eds.), Cross- Linguistic Influence in Third Language Aquisition: Psycholinguistic 
Perspectives (p. 208). United Kingdom: Multilingual Matters. 
Coluzzi, P., Rigets, N. P., & Wang Xiaomei. (2013). Language Vitality among the Bidayuh 
of Sarawak (East Malaysia). Oceanic Linguistics, 375-395. 
Crow. T & Parsons. D. (2015) A Mobile Game World for Māori Language Learning. In:  
          Brown T., van der Merwe H. (eds) The Mobile Learning Voyage - From Small Ripples  
          to Massive Open Waters. Communications in Computer and Information Science, vol  
          560. Springer, Cham 
 
Duarte, P. M., Berns, A., Cejas, A., Dodero, M. J., Caballero, A. J., & Rube, R. I. (2016). 
Assessing Foreign Language Through Mobile Game-Based Learning Environments. 
International Journal of Human Capital and Information Technology Professionals, 
53-64. 
Ilker Etikan, Sulaiman Abubakar Musa, Rukayya Sunusi Alkassim. (2015). Comparison of  
            Convenience Sampling and Purposive Sampling. American Journal of Theoretical and  
            Applied Statistics. Vol. 5, No. 1, 2016, pp. 1-4. doi: 10.11648/j.ajtas.20160501.11 
Erhel, S & Jamet, E. (2013). Digital Game-Based learning: Impact of Instructions and 
Feedback on Motivation and Learning Effectiveness. Computers & Education, 156-
167. 
Facer, K., Joiner, R., Stanton, D., Reid, J., Hull., R & Kirk, D. (2004). Savannah: Mobile 
Gaming and Learning? Journal of Computer Assisted Learning, 399-409. 
Fantini, Alvino E. 1997. ”Language: Its Cultural and Intercultural Dimensions.” In New 
Ways in Teaching Culture. Alexandria, VA: TESOL. 
Galla, C. (2010). Multimedia Technology and Indigenous Language Revitalation: Practical 





dissertation). Retrieved from 
https://etd.ohiolink.edu/rws_etd/document/get/miami1260321780/inline 
Goksu, I., & Atici, B. (2013). Proceedings from Social  and Behavioral Sciences ‘103: Need 
For Mobile Learning: Technologies and Opportunities. 13th International 
Educational Technology Conference. Turkey: Elsevier Ltd. 
 
Gunter, G., Campbell, L., Braga, J., Racilan, M., & Souza, V. (2016, April 5). Scielo. 
Retrieved from Scielo: 
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1984-63982016000200209 
Hamdani, D. S. (2013). Proceedings from Social  and Behavioral Sciences ‘103: Mobile 
Learning: A Good Practice. 13th International Educational Technology Conference. 
Turkey: Elsevier Ltd. 
Haja Mohideen Mohamed Ali. (2010). The Maintenance of Malaysia's Minority Languages 
[PDF]. Retrieved from http://irep.iium.edu.my/9829/4/ICMM2010_p27.pdf 
Hornberger, N. H. (1998). Language Policy, Language Education, Language Rights:  
            Indigenous, Immigrant, and International Perspectives. Language in Society, 27 (4),  
            439-458. Retrieved from: http://dx.doi.org/10.1017/S0047404500020182 Indigenous   
            language. (n.d.). Definitions.net. Retrieved December 17, 2017,   
            from http://www.definitions.net/definition/indigenous language. 
J. Huizenga., W. Admiraal., S.Akkerman., & G. ten Dam. (2009). Mobile Game-Based 
Learning in Secondary Education: Engagement, Motivation and Learning in a Mobile 
City Game. Journal of Computer Assisted Learning , 332-344. 
Jones, R. G. (2014). GAMES IN LANGUAGE LEARNING: OPPORTUNITIES AND 
CHALLENGES. Language Learning & Technology, 9-19. 
 Ketty Chachil., Adeline Engkamat., Adib Sarkawi., & Awang Rozaimi Awang Shuib. 
(2014). Interactive Multimedia-based Mobile Application for Learning Iban Language 
(I-MMAPS for Learning Iban Language. Social and Behavioral Sciences, 267-273. 
Kirkpatrick, L. D. (1967). Evaluation of Training . In Craig. L, R., & Bittel. R. L. Training 
and Development Handbook (pp. 40-45). New York: McGraw-Hill Book Company. 
Lung Hsiang Wong. (2012). A Learner-Centric View of Mobile Seamless Learning . British 
Journal of Educational Technology, 19-23. 
Meyer, B. (2013). Game-Based Language Learning for Pre-School Children: A Design 
Perspective. The Electronic Journal of E-Learning , 39-48. 
Miyashita, M & Moll, L. (1999). Enhancing Language Material Availability Using 
Computers. Retrieved from http://files.eric.ed.gov/fulltext/ED428931.pdf 
Morrison, H. (1968). Intercontinentalcry. Retrieved from Kenyah: 
https://intercontinentalcry.org/indigenous-peoples/kenyah/ 
Martin, F & Ertzberger, J. (2013). Here and Now Mobile Learning: An Experimental Study 
on The Use of Mobile Technology. Computers & Education, 76-85. 
Mosavi Miagah, T & Nezarat, A. (2012). Mobile-Assisted Language Learning. International  
            Journal of Distributed and Parallel System (IJDPS), 309-318. 
Nagle, B., & Williams, N. (n.d.). Mmgconnect. Retrieved from Focus Group Brief : 
http://www.mmgconnect.com/projects/userfiles/file/focusgroupbrief.pdf 
Obonyo, V. (2010). Smartpen Technology and Revitalization of The Myaamia Language 






Perry, B. (2015). Gamifying French Language Learning: A Case Study Examining a Quest-
Based, Augmented Reality Mobile Learning-Tool. Procedia - Social and Behavioral 
Sciences (pp. 2308-2315). ). Amsterdam: Elsevier Ltd. 
Powell, R. A & Single, H. M. (1996). Methodology Matters-V . International Journal for 
Quality in Health Care, 499-504. 
Prensky, M. (2001). Digital Game-Based Learning. Retrieved from MarcPrensky.com: 
http://www.marcprensky.com/writing/Prensky%20-%20Ch1-Digital%20Game-
Based%20Learning.pdf 
PCAE. (n.d.). Mnartseducation.org. Retrieved December 17, 2017,   
            from http://www.mnartseducation.org/docs/03/_pdf/03_01.pdf. 
Ruphina. (2012). Serious Game Motivation in an Efl Classroom in Chinese Primary School. 
The Turkish Online Journal of Educational Technology, 154-164. 
Shelton, K & Saltsman, G. (2008). Applying the ADDIE Model to Online Instruction E-




Teddlie, C & Fen Yu. (2007). Mixed Methods Sampling: A Typology with Examples. Mixed 
Methods Research, 77-100. 
Teddlie, C & Tashakkori, A. (2011). Mixed Method Research . In Denzin, N & Lincoln, Y, 
The Sage Handbook of Qualitative Research (pp. 285-287). USA: SAGE. 
Utusan Borneo Sarawak. (2015, Julai 16). Press Reader. Retrieved from Utusan Borneo: 
https://www.pressreader.com/malaysia/utusan-borneo-
sarawak/20150716/281728383199719 
UNESCO, Annual Report UNESCO Office Jakarta. Jakarta: UNESCO House, 2005.  
Villa, D. J. (2002). Intergrating Technology into Minority Language Preservation and 
Teaching Efforts: An Inside Job. Language Learning & Technology, 92-101. 
Vlugter, P., A. Knott, J. McDonald, and C. Hall. 2009. ‘Dialogue-Based CALL: A Case  
            Study on Teaching Pronouns.” COMPUTER ASSISTED LANGUAGE LEARNING  






















APPENDIX 1: ESIU KENYAH STORYBOARD 
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APPENDIX 7: OVERALL POINTS AFTER THE INTERVENTION 
 
 
 
